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®  Food  casing  which  will  transfer  a  smoke  color  to  food  encased  therein  and  extracted  natural  liquid  smoke  colorant  for  the 
use  therewith. 

The  invention  relates  to  the  solvent  extraction  of  smoke 
colorant  from  natural  liquid  smoke.  In  accordance  with  the 
invention,  the  known  acidic  liquid  smokes  which  are  formed 
by  contacting  burning  wood  smoke  with  water  are  neu- 
tralized  to  separate  tarry  materials  and  form  neutral  storage 
stable  liquid  colorants  which  are  capable  of  passing  through 
regenerated  cellulose  sausage  casings  during  cooking  to 
color  the  meat  and  further  do  not  cause  deterioration  of  the 
casing  during  storage. 



TECHNICAL  FIELD 

The  p r e s e n t   i n v e n t i o n   r e l a t e s ,   g e n e r a l l y ,   to  bags   or  c a s i n g s  

for   a r t i f i c i a l l y - c o l o r e d   food  s t u f f s .   I t   p a r t i c u l a r l y   r e l a t e s   t o  

r e g e n e r a t e d   c e l l u l o s e   c a s i n g s ,   f o r   f o r m i n g   w i e n e r s ,   h a m s ,  

s a u s a g e s ,   b o l o g n a   and  o t h e r   s i m i l a r   meat   p r o d u c t s   t h a t   have   b e e n  

i m p r e g n a t e d   e i t h e r   b e f o r e  o r   a f t e r   b e i n g   f i l l e d   w i t h   u n c o o k e d  

mea t   p r o d u c t s   w i t h   a  c o l o r a n t   c o n t a i n i n g   an  e x t r a c t   of  l i q u i d  

s m o k e .  

BACKGROUND  A R T  

I t   has   b e e n   known  in  t he   a r t . r e l a t e d   to  . t r e a t m e n t   of  s a u s a g e  

p r o d u c t s   to  a r t i f i c i a l l y   i m p a r t   smoke  f l a v o r   to  f r a n k f u r t e r s   a n d  

o t h e r   s a u s a g e   p r o d u c t s .   Whi l e   s e v e r a l   me thods   have   been  p r o p o s e d  

in  t he   p a s t   f o r   i m p a r t i n g   smoke   c o l o r   to  f r a n k f u r t e r s ,   i t   i s  

b e l i e v e d   t h a t ,   in  a d d i t i o n   to  t h e   u s e   of  t he   n a t u r a l   smoke   o f  

b u r n i n g   wood,  t h e r e   p r e s e n t l y   a re   two  me thods   in  c o m m e r c i a l   u s e .  

In  b o t h   of  t h e s e ,   n a t u r a l - l i q u i d   smoke   is  u t i l i z e d   r a t h e r   t h a n  

dye.  The  l i q u i d   smokes  a re   d e r i v e d   from  r e c o v e r y   of  smoke  f r o m  

b u r n i n g   wood  by  s c r u b b i n g   of  t h e   smoke   w i t h   w a t e r .   In  one  o f  

t h e s e ,   the   s t u f f e d   f r a n k f u r t e r s   a r e   e x p o s e d   to  an  a t m o s p h e r e  

s a t u r a t e d   wi th   v a p o r   phase   smoke  or  in  the  s econd   a l t e r n a t i v e   t h e  

f r a n k f u r t e r s   a re   s p r a y e d   w i t h   a  l i q u i d   smoke  or  d i p p e d   in  a  b a t h  

c o n t a i n i n g   l i q u i d   smoke.  Whi le   t h e s e   p r o c e s s e s   a re   s u c c e s s f u l ,  

t h e r e   are  c e r t a i n   e c o n o m i c   d i s a d v a n t a g e s .   There   is  a  need  fo r   a  



r e d u c e d   c o o k i n g   c y c l e   t i m e ,   r e d u c e d   l a b o r   c o s t   and  i n c r e a s e d  

c o n s i s t e n c y   of  c o l o r   d e v e l o p m e n t .   F u r t h e r ,   t h e r e   a re   some  m e a t  

h a t t e r s   d i f f i c u l t   to  c o l o r   w i t h   vapo r   phase   or  l i q u i d   s m o k e .  

F u r t h e r ,   i t   has  been   known  to  c o l o r   f r a n k f u r t e r s   by  use  of  a 

t r a n s f e r   c a s i n g   which   has  been  i m p r e g n a t e d   w i t h   Red  40  or  Y e l l o w  

6.  H o w e v e r ,   s u c h   f r a n k f u r t e r s   o n l y   h a v e   l i m i t e d   a p p e a l   in  t h a t  

t he   r ed   f r a n k f u r t e r s   a r e   o n l y   w i d e l y   s o l d   in  t h e   S o u t h e a s t e r n  

U.S.  and  the   Y e l l o w   6  c o l o r e d   ( o r a n g e )   f r a n k f u r t e r s   a r e   o n l y  

w i d e l y   s o l d   i n  s o m e   a r e a s   of  t he   S o u t h w e s t e r n   U.S.  A t t e m p t s  

have  been  made  to  c o l o r   f r a n k f u r t e r s   w i t h   c o m b i n a t i o n s   of  l e g a l  

Food  and  Drug  A d m i n i s t r a t i o n   a p p r o v a l   c o l o r s   (FD&C  c o l o r s ) .  

However ,   t h e s e  c o l o r s   have  been   found  to  d i f f e r e n t i a l l y   d i f f u s e  

i n t o   f r a n k f u r t e r s   w i t h   a  r e s u l t   in  changes   in  c o l o r   w i t h i n   a  f e w  

days   of   r e f r i g e r a t o r   s t o r a g e   and  t he   f r a n k f u r t e r   u s u a l l y   t a k e s  

the  s u r f a c e   c o l o r   of  the   s l o w e s t   d i f f u s i n g   c o m p o n e n t   w i t h i n   a  f e w  

d a y s .  

U.S.  P a t e n t s   to  Ch iu   Nos.  4 , 1 0 4 , 4 0 8 ,   4 , 1 7 3 , 3 8 1 ,   4 , 1 9 6 , 2 2 0 ,  

4 , 2 1 6 , 5 7 4   and  4 , 2 7 8 , 6 9 4   a re   d i r e c t e d   t o   v a r i o u s - m e a n s   of  c o a t i n g  

f o o d   p r o d u c t   c a s i n g s   w i t h   c o l o r a n t   and  / o r   f l a v o r i n g   m a t e r i a l .  

They  a r e   p r i m a r i l y   d i r e c t e d   to  i n t e r i o r   c o a t i n g   r a t h e r   t h a n  

e x t e r i o r .   I n t e r i o r   c o a t i n g   is   d i f f i c u l t   f o r   s m a l l   d i a m e t e r  

c a s i n g s   as  t h e r e   i s   no  way  to  e f f i c i e n t l y   p a t c h   the  s m a l l   c a s i n g s  

w h e r e   t h e   c o a t i n g   s l u g s   a r e   i n s e r t e d   and  r e m o v e d   and   i t  

s i g n i f i c a n t l y   i n c r e a s e s   l a b o r   c o s t s .   F u r t h e r ,   i n t e r i o r   c o a t i n g  

m e t h o d s   have   d i f f i c u l t y   in  t h a t   when  t h e   c a s i n g   i s   s h i r r e d ,   t h e  

c o l o r a n t   t e n d s   to  p o o l   in  t he   open   l o o p s   of  t he   p l e a t s .   T h e  



l i q u i d   smoke  d e r i v e d   c o l o r a n t s   of  4 , 1 9 6 , 2 2 0   and  4 , 2 7 8 , 6 9 4   are   n o t  

b e l i e v e d   s u i t a b l e   f o r   e x t e r i o r   c o a t i n g   w i t h  p e n e t r a t i o n   of  t h e  

c o a t i n g   to  the  meat   p r o d u c t   t h e r e i n .  

There   r e m a i n s   a  need  fo r   an  i m p r o v e d   s y s t e m   of  c o l o r i n g   f o r  

a p p l y i n g   smoke  c o l o r   to  e n c a s e d   meat   p r o d u c t s   such  as  s a u s a g e s ,  

b o l o g n a ,   s a l a m i ,   hams   and  f r a n k f u r t e r s .   T h e r e   i s   a  n e e d   f o r   a 

smoke  c o l o r   t h a t   w i l l   t r a n s f e r   f rom  c a s i n g   to  meat   b a t t e r   d u r i n g  

c o o k i n g   and  r e m a i n   on  t h e   s u r f a c e   of  t h e   m e a t   b a t t e r   a f t e r   t h e  

c a s i n g   is  r e m o v e d .   T h e r e   is  a  need  fo r   a  s m o k e   c o l o r   wh ich   w i l l  

no t   b l e e d   e x c e s s i v e l y   or  c h a n g e   c o l o r   when  t h e   s a u s a g e   i s  

r e h e a t e d .   There   is  a  c o n t i n u i n g   need  fo r   a  smoke  c o l o r a n t   w h i c h  

may  be  a p p l i e d   to  u n s t u f f e d   c a s i n g s ,   from  the  o u t s i d e ,   a t   n o r m a l  

p r o d u c t i o n   l i n e   s p e e d s ,   w i t h o u t   any  more  l a b o r   t han   a t t e n d e d   to  a  

c a s i n g   dyed  w i t h   a  f o o d   c o l o r   s u c h   as  Y e l l o w   6  or  R e d  4 0 .   T h e r e  

a l s o   i s   a  need   f o r   a  s m o k e   c o l o r   w h i c h   w i l l   be  e v e n l y   d i s t r i b u t e d  

on  the  meat  p r o d u c t   s u r f a c e   w h e r e a s   t h o s e   c o a t e d   by  v a p o r   p h a s e  

smoke   may  show  m a r k s   f r o m   w h e r e   t h e   m e a t   r e s t e d   on  t h e   s u p p o r t  

s t i c k   or  was  in  c o n t a c t   w i t h   o t h e r   f r a n k f u r t e r s .   ' F u r t h e r ,   t h e r e  

is   a  need   f o r  a   c o l o r a n t   w h i c h   may  be  a p p l i e d   to  t h e   o u t s i d e   of  a  

c a s i n g   w h i c h   i s  s t a b l e   d u r i n g   t h e   s h i r r i n g   p r o c e s s .   T h e r e   is  a 

f u r t h e r   need   f o r   an  i m p r o v e d   c o l o r a n t   w h i c h   w i l l   n o t   i n t e r f e r e  

w i t h   any  food  c a s i n g   p r o c e s s i n g   s u b s e q u e n t   to  i t s   a p p l i c a t i o n   t o  

the   c a s i n g   s u c h   as  d r y i n g ,   r e e l i n g ,   s h i r r i n g ,   s t u f f i n g ,   l i n k i n g  

or  p e e l i n g   and  w h i c h   f u r t h e r   w i l l   c o n t a i n   a  c o l o r a n t   w h i c h   w i l l  

have  s u f f i c i e n t   s h e l f   l i f e   fo r   c o m m e r c i a l   d i s t r i b u t i o n .  



DISCLOSURE  OF  THE  INVENTION 

It   is  an  o b j e c t   of  t h i s   i n v e n t i o n   to  o v e r c o m e   smoke  c o l o r a n t  

d i f f i c u l t i e s   of  the   p r i o r   a r t .  

I t   i s   an  a d d i t i o n a l   o b j e c t   of  t h i s   i n v e n t i o n   to  c r e a t e   a  

smoke  c o l o r a n t   t h a t   can  be  a p p l i e d   to  t he   e x t e r i o r   of  f o o d  

c a s i n g s   and  c o l o r   meat   cooked   t h e r e i n .  

I t   i s   an  a d d i t i o n a l   o b j e c t   of   t h i s   i n v e n t i o n   to  p r o v i d e  

u n i f o r m   smoke  c o l o r e d   meat   p r o d u c t s .  

I t   i s   an  a d d i t i o n a l   o b j e c t   of  t h i s   i n v e n t i o n   to  c r e a t e   a 

s t o r a g e   s t a b l e   smoke  c o l o r a n t   i m p r e g n a t e d   food  p r o d u c t   c a s i n g .  

I t   is   a n o t h e r   f u r t h e r   o b j e c t   of  t h i s   i n v e n t i o n  t o   p r o v i d e   a  

c o l o r a n t   t h a t   can  be  r a p i d l y   a p p l i e d   t o  f o o d   p r o d u c t s .  

These  and  o t h e r   o b j e c t s   of  the   i n v e n t i o n   have  g e n e r a l l y   b e e n  

a c c o m p l i s h e d   in  a c c o r d a n c e   w i t h   the  i n v e n t i o n   by  the  e x t r a c t i o n  

of  smoke  c o l o r a n t   from  n a t u r a l   l i q u i d  s m o k e .   In  a c c o r d a n c e   w i t h  

the  i n v e n t i o n ,   the   known  a c i d i c   l i q u i d   smokes  wh ich   a re   f o r m e d   b y  

c o n t a c t i n g   b u r n i n g   wood  smoke   w i t h   w a t e r   a r e   n e u t r a l i z e d   t o  

s e p a r a t e   t a r r y   m a t e r i a l s .   The  l i q u i d   r e m a i n i n g   a f t e r  

n e u t r a l i z a t i o n   and  r e m o v a l   of  t a r r y  m a t e r i a l s   f o r m s  n e u t r a l  

s t o r a g e   s t a b l e   l i q u i d   smoke   c o l o r a n t s   w h i c h   a r e   c a p a b l e   o f  

p a s s i n g   f rom  i m p r e g n a t e d   r e g e n e r a t e d   c e l l u l o s e   s a u s a g e   c a s i n g s  

d u r i n g   c o o k i n g   to  c o l o r   the   meat .   F u r t h e r ,   the   c o l o r a n t s   of  t h e  

i n v e n t i o n   do  no t   c a u s e   e x c e s s i v e   d e t e r i o r a t i o n   of  t h e   c a s i n g  

d u r i n g   s t o r a g e .  

In  a  p r e f e r r e d   form  of  the   i n v e n t i o n ,   a  c o n v e n t i o n a l   a c i d i c  

l i q u i d   smoke   i s   e x t r a c t e d   t h r e e   t i m e s   i n  o r g a n i c   s o l v e n t ,   t h e  



a q u e o u s   e x t r a c t a n t   is   n e u t r a l i z e d   and  t h e n   t he   n e u t r a l i z e d  

a q u e o u s   s o l u t i o n   is   e x t r a c t e d   an  a d d i t i o n a l   t i m e   and  t h e n   m a y  

o p t i o n a l l y   be  e v a p o r a t e d   to  be  c o n c e n t r a t e d .  

In  a n o t h e r   p r e f e r r e d   f o r m ,   t h e   c o n v e n t i o n a l   a c i d i c   l i q u i d  

s m o k e   i s   n e u t r a l i z e d ,   t h e  t a r r y   p r e c i p i t a t e   s e p a r a t e d   f rom  t h e  

s u p e r n a t a n t   l i q u i d   u t i l i z e d   as  r e c o v e r e d   or  i t   may  be  o p t i o n a l l y  

e x t r a c t e d   once  w i t h   a  s o l v e n t .  

The  n e u t r a l i z e d   l i q u i d   smoke  r e c o v e r e d   from  e i t h e r   p r o c e s s  

may  be  c o n c e n t r a t e d   i f   d e s i r e d .   The  i n v e n t i o n   p r o d u c e s   l ow  

odor  c o l o r a n t s   t h a t   when  a p p l i e d   to  a  r e g e n e r a t e d   c e l l u l o s e  

c a s i n g   w i l l   c o l o r   m e a t   p r o d u c t s   c o o k e d   t h e r e i n   and  a l l o w   t h e  

c a s i n g   to  be  s t o r e d   for   a  r e a s o n a b l e   s h e l f   l i f e   p r i o r   to  s t u f f i n g  

and  u s e .  

MODES  FOR  CARRYING  OUT  THE  INVENTION 

The  i n v e n t i o n   has  n u m e r o u s   a d v a n t a g e s   ove r   p r i o r   p r o c e s s e s .  

The  i n v e n t i o n   p r o v i d e s   a  s y s t e m   fo r   p r o v i d i n g   a  smoke  c o l o r i n g   t o  

s a u s a g e s ,   p a r t i c u l a r l y   s k i n l e s s   f r a n k f u r t e r s ,   in  a  way  w h i c h   h a s  

h e r e t o f o r e   not   been   p o s s i b l e .   The  i n v e n t i o n   a l l o w s   for   u n i f o r m  

a p p l i c a t i o n   of  c o l o r  t o   the  s a u s a g e .   F u r t h e r ,   the   s h e l f   l i f e   o f  

t h e   c o l o r e d   f r a n k f u r t e r s   is   l o n g   and  t h e   s h e l f   l i f e   of  t h e  

c o l o r e d   c a s i n g   p r i o r   to  f i l l i n g   w i t h   m e a t   p r o d u c t   a l s o   i s  

s u f f i c i e n t   to  a l l o w   c o m m e r c i a l   d i s t r i b u t i o n .   The  i n v e n t i o n   s m o k e  

c o l o r   is  s u i t a b l e   fo r   a p p l i c a t i o n   to  u n s t u f f e d   c a s i n g s   p r i o r   t o  

d r y i n g   a t   n o r m a l   p r o d u c t i o n   l i n e   s p e e d s   w i t h o u t   any  more   l a b o r  

t h a n   r e q u i r e d   in  known  m e t h o d s   of   d y i n g   w i t h   FD&C  a p p r o v e d  

c o l o r a n t s   such   as  Red  40  and  Y e l l o w   6 .  T h e   c o l o r a n t   of  t h e  



i n v e n t i o n   does   no t   l e a v e   s h a d o w s   c a u s e d   by  smoke   s t i c k s   o r  

c o n t a c t   w i th   o t h e r   f r a n k f u r t e r s   d u r i n g   c o o k i n g .   There   is  no  n e e d  

in  t he   i n v e n t i o n   f o r   t h e   s l o w   p r o d u c t i o n   s p e e d s   and  d i f f i c u l t  

p a t c h i n g   of  the   c a s i n g   i n v o l v e d   in   s l u g   c o a t i n g   of  t h e   i n t e r i o r  

s u r f a c e   of  s m a l l   d i a m e t e r   c a s i n g s .   A d d i t i o n a l l y ,   the   c o l o r a n t   i s  

s u i t a b l e . f o r   s l u g   i m p r e g n a t i o n   o f  l a r g e   d i a m e t e r   c a s i n g s   and  t h e  

f i b r o u s   r e i n f o r c e d   c a s i n g s .   The  c o l o r a n t s   of  t h e   i n v e n t i o n  

r e m a r k a b l y   c o l o r   t h e   s a u s a g e   p r o d u c t   in  a  u n i f o r m   and  p l e a s i n g  

m a n n e r   when  t h e  c o l o r a n t   i s   a p p l i e d   to  t h e   o u t e r   s u r f a c e  o f   t h e  

c a s i n g   by  d ip   or  s p r a y   in   t h e   g e l   s t a t e   of  t h e   c a s i n g   p r i o r   t o  

d r y i n g   and  s t o r a g e   or  a p p l i e d   to  t h e   o u t e r   s u r f a c e   o f ' t h e   c a s e d  

f r a n k f u r t e r   a f t e r   i t   is   s t u f f e d   w i t h   u n c o o k e d   meat   but   is  t r e a t e d  

w i t h   t he   c o l o r a n t   p r i o r   to  c o o k i n g .   T h e s e   and  o t h e r   a d v a n t a g e s  

of  t h e   i n v e n t i o n   w i l l   be  c l e a r   f r o m   t h e   f u l l   d e s c r i p t i o n   g i v e n  

b e l o w .  

W h i l e   i t   has   b e e n   known   t h a t   t h e   smoke   c o l o r a n t s   d e r i v e d  

from  the  b u r n i n g   of  wood  m a t e r i a l s   as  above   d e s c r i b e d   need  to  b e  

m a i n t a i n e d   at  a c i d   pH  and  a r e   d i f f i c u l t   to  m a i n t a i n   at   n e u t r a l   pH 

w i t h o u t   the  a d d i t i o n   of  o t h e r   m a t e r i a l s   such  as  a l c o h o l s ,   i t   h a s  

s u r p r i s i n g l y   b e e n   d i s c o v e r e d   t h a t   a  c o l o r a n t   f r a c t i o n   of  t h e  

n a t u r a l   l i q u i d   smokes  c o u l d   be  s e p a r a t e d   and  e a s i l y   m a i n t a i n e d   a t  

a  n e u t r a l   pH  w i t h o u t   t h e   a d d i t i o n   of  a d d i t i v e s   to  t h e   s o l u t i o n .  

T h i s   i s   e s p e c i a l l y   i m p o r t a n t   in   t h i s   c a s e   as  t h e   u s e   of  a l c o h o l  

or  o t h e r   a d d i t i v e s   to  s t a b i l i z e   t h e   c o l o r a n t   i s   a n o t h e r   f o o d  

a d d i t i v e .   As  is   w e l l   k n o w n ,   t h e r e   i s   a  d e s i r e   to  m i n i m i z e   t h e  

a d d i t i o n  o f   food  a d d i t i v e s   d u r i n g   p r o c e s s i n g  a n d ,   t h e r e f o r e ,  



c o l o r a n t s   w i t h o u t   a d d i t i v e s   a r e   d e s i r a b l e .   The  i n v e n t i o n  

p r o v i d e s   a  c o l o r a n t   f o r m e d   s u b s t a n t i a l l y   of  n a t u r a l   s m o k e  

i n g r e d i e n t s   w h i c h   i s   of  n e u t r a l   pH  w h i c h   m a k e s   p o s s i b l e   t h e  

f o r m a t i o n   of   s t o r a g e   s t a b l e   r e g e n e r a t e d   c e l l u l o s e   c o l o r  

i m p r e g n a t e d   c a s i n g s .  

I t   has   s u r p r i s i n g l y   b e e n   f o u n d   t h a t   a  l a r g e   p o r t i o n   of  t h e  

t a r - l i k e   m a t e r i a l s   of  c o n v e n t i o n a l   n a t u r a l   smoke  c o l o r i n g s   a n d  

f l a v o r i n g s   w h i c h   a r e   r e m o v e d   a r e   n o t   n e c e s s a r y   f o r   t h e   s m o k e  

c o l o r   when  p r o c e s s e d   in  t h e   i n v e n t i o n .   The  c o l o r a n t   of  t h e  

i n v e n t i o n   may  be  s u b s t a n t i a l l y   t a s t e l e s s   on  meat   p r o d u c t s   or  c a n  

be  p r o c e s s e d   to  l e a v e   t a s t e   by  making  f ewer   s o l v e n t   e x t r a c t i o n s .  

The  smoke   t a s t e ,   i f   a  s t r o n g   smoke   t a s t e   i s   d e s i r e d   when  u s i n g  

the   i n v e n t i o n ,   i s   g e n e r a l l y   a d d e d   to  the   m e a t   p r o d u c t   by  k n o w n  

m e t h o d s   p r i o r   to  s t u f f i n g   of  t he   c a s i n g .   P r i o r   e f f o r t s   w e r e  

b e l i e v e d   f o c u s e d   on  p r e s e r v i n g   the   t a r   m a t e r i a l s   t h a t   p r e c i p i t a t e  

in  n e u t r a l   s o l u t i o n s   in  the  n a t u r a l   smokes.   This   has  been   f o u n d  

to  be  no t   n e c e s s a r y   f o r   f o r m a t i o n   of  a  c o l o r a n t .   The  m a t e r i a l s  

wh ich   are   r emoved   d u r i n g   n e u t r a l i z a t i o n   and  s o l v e n t   e x t r a c t i o n  

a re   s u r p r i s i n g l y   n o t   n e c e s s a r y   fo r   c o l o r   and  a p p a r e n t l y   p r i m a r i l y  

add  f l a v o r .  

Smoke  c o l o r i n g   c o n s t i t u e n t s   s u i t a b l e   f o r   u s e   in  p r e p a r i n g  

the   c o l o r a n t   of   t h e   p r e s e n t   i n v e n t i o n   a r e   g e n e r a l l y   t h o s e  

d e s i g n a t e d   as  b e i n g   t h e   c o l o r i n g   and  f l a v o r i n g   c o n s t i t u e n t s   o f  

" l i q u i d   s m o k e "   w h i c h   is   a  w e l l  k n o w n   c l a s s   of   m a t e r i a l s   a l s o  

c o m m o n l y   r e f e r r e d   to  as  " l i q u i d   smoke  s o l u t i o n s . "   V a r i o u s  

" l i q u i d   smokes"   a r e   known,   a l l   of   which   are   b e l i e v e d   s u i t a b l e   f o r  



use  in  the  p r e s e n t   i n v e n t i o n .  

L i q u i d   smoke   o f t e n   is  a  s o l u t i o n   of  n a t u r a l   wood  s m o k e  

c o n s t i t u e n t s   p r e p a r e d   by  b u r n i n g   a  wood,  fo r   e x a m p l e ,   a  h i c k o r y  

or  a  m a p l e ,   and  c a p t u r i n g   t he   n a t u r a l   smoke   c o n s t i t u e n t s   in  a  

l i q u i d   medium  such  as  w a t e r .   A l t e r n a t i v e l y ,   the   l i q u i d   smoke  t o  

be  u s e d   may  be  d e r i v e d   f r o m   t h e   d e s t r u c t i v e   d i s t i l l a t i o n   of  a 

wood,  t h a t   i s ,   the   b r e a k d o w n   or  c r a c k i n g   of  the  wood  f i b e r s   i n t o  

v a r i o u s   c o m p o u n d s   w h i c h   a r e   d i s t i l l e d   o u t   of   t h e   wood  r e s i d u e .  

L i q u i d   s m o k e s   a r e   g e n e r a l l y   v e r y   a c i d i c ,   u s u a l l y   h a v i n g   a  p H  o f  

2.5  or   l e s s   and  a  t i t r a t a b l e   a c i d i t y   of  a t   l e a s t   3%,  a l t h o u g h  

some  p a r t i a l l y   n e u t r a l i z e d   l i q u i d   smokes ,   h a v i n g   a  pH  up  to  a b o u t  

5,  a r e   a l s o   a v a i l a b l e .   R e f e r e n c e   to  t h e   t e r m   smoke   c o l o r i n g  

c o n s t i t u e n t s ,   as  u s e d   t h r o u g h o u t   t h i s   s p e c i f i c a t i o n   and  in  t h e  

a p p e n d e d   c l a i m s   w i t h   r e s p e c t   to  t h e   n e u t r a l i z e d   l i q u i d   s m o k e  

c o m p o s i t i o n s   and  c a s i n g s   o f  t h e   i n v e n t i o n ,   is  i n t e n d e d   to  r e f e r  

to ,   and  s h o u l d   be  u n d e r s t o o d   as  r e f e r r i n g   to  t he   smoke   c o l o r i n g  

and  f l a v o r i n g   c o n s t i t u e n t s   and  p r o p o r t i o n s   t h e r e o f   of  u n d i l u t e d  

l i q u i d   smoke  s o l u t i o n s   in  t h e i r   p r e s e n t ,   c o m m e r c i a l l y   a v a i l a b l e  

f o r m .  

The  l i q u i d   smoke   t h a t  i s   p r e f e r r e d   f o r   u s e   w i t h   t h i s  

i n v e n t i o n   i s   a  s o l u t i o n   of  n a t u r a l   wood  smoke  c o n s t i t u e n t s .   T h i s  

l i q u i d   smoke  is  p r o d u c e d   by  the  l i m i t e d   b u r n i n g   of  h a r d w o o d s   a n d  

the  a b s o r p t i o n   of  the   smoke  so  g e n e r a t e d   i n t o   an  a q u e o u s   s o l u t i o n  

u n d e r   c o n t r o l l e d   c o n d i t i o n s .   The  l i m i t e d   b u r n i n g   k e e p s   some  o f  

t h e   u n d e s i r a b l e   h y d r o c a r b o n   c o m p o u n d s   or  t a r s   in  an  i n s o l u b l e  

f o r m ,   t h e r e b y   a l l o w i n g   r e m o v a l   of  t h e s e   c o n s t i t u e n t s   f r o m   t h e  



f i n a l   l i q u i d   s m o k e . . T h u s ,   by  t h i s   p r o c e d u r e ,   the   d e s i r a b l e   wood 

c o n s t i t u e n t s   a r e   a b s o r b e d   i n t o   t h e   s o l u t i o n   in  a  b a l a n c e d  

p r o p o r t i o n   and  the  u n d e s i r a b l e   c o n s t i t u e n t s   may  be  r emoved .   The  

r e s u l t a n t   l i q u i d   smoke   s o l u t i o n   i s   r e p r e s e n t a t i v e   of   t he   w h o l e  

p r e f e r r e d   s p e c t r u m   of   s m o k e   c o l o r s   and   f l a v o r s   w i t h o u t   a  

p r e f e r e n c e   of   a n y  o n e   t y p e .  T h e   a p p a r a t u s   and  m e t h o d   f o r  

m a n u f a c t u r i n g   t y p i c a l   l i q u i d   smokes   of  the   p r e f e r r e d   t ype   i s   m o r e  

f u l l y   d e s c r i b e d   in   U.S.  P a t .   Nos.  3 , 1 0 6 , 4 7 3 . t o   H o l l e n b e c k   a n d  

3 , 8 7 3 , 7 4 1   to  M e l c e r   e t   a l .  

C e r t a i n   l i q u i d   smokes   have  been   a p p r o v e d   for   use  in  foods   b y  

t h e   U.S.  Food  and  Drug  A d m i n i s t r a t i o n   and  t h e   Meat   I n s p e c t i o n  

D i v i s i o n   of   t h e   U.S.  D e p a r t m e n t   of   A g r i c u l t u r e .   E x e m p l a r y   o f  

s u i t a b l e   c o m m e r c i a l l y   a v a i l a b l e   l i q u i d   smokes  a re   CHARSOL  f r o m  

Red  A r r o w   P r o d u c t s   Co.,  M a n i t o w o c ,   W i s c o n s i n ;   LIQUID  HICKORY 

SMOKE  f r o m   H i c k o r y   S p e c i a l t i e s ,   I n c . ;   G R I F F I T H ' S   NATURAL  SMOKE 

FLAVOR  f r o m   G r i f f i t h   L a b o r a t o r i e s   I n c . ;   and  SMOKAROMA  L I Q U I D  

SMOKE  CODE  10  f rom  Meat  I n d u s t r y   S u p p l i e r s ,   I n c .  

G e n e r a l l y   in  a c c o r d a n c e   w i t h  t h e   i n v e n t i o n ,   t h e r e   have  b e e n  

s e v e r a l   m e t h o d s   of  e x t r a c t i o n   of   t h e   c o l o r a n t   of  t h e   i n v e n t i o n  

f r o m   c o n v e n t i o n a l   l i q u i d   s m o k e   s o l u t i o n s .   C o n v e n t i o n a l   l i q u i d  

smoke   s o l u t i o n s   a r e   v e r y   a c i d i c   and ,   t h e r e f o r e ,   do  n o t   l e n d  

t h e m s e l v e s   to  c o a t i n g   of  r e g e n e r a t e d   c e l l u l o s e   food  c a s i n g s   w h i c h  

a r e   to  be  s t o r e d .   The  a c i d i c   c o n s t i t u e n t s   of  t h e   l i q u i d   s m o k e  

b r e a k   down  the   c a s i n g s   in  a  s h o r t   t i m e .   One  p r e f e r r e d   method  o f  

the  i n v e n t i o n   is  to  p r o v i d e   a  c o n v e n t i o n a l   l i q u i d   smoke  s o l u t i o n ,  

c o m b i n e   t h e   l i q u i d   smoke   s o l u t i o n   w i t h   an  e f f ec t ive   amount  of  an 



o r g a n i c   s o l v e n t   s u c h   as  m e t h y l e n e   c h l o r i d e   or  d i e t h y l   e t h e r ,  

a g i t a t e   the  m i x t u r e   of  l i q u i d   smoke  and  s o l v e n t ,   then   a l l o w   t h e  

m i x t u r e   to  s e p a r a t e   as  t h e y   a r e   i m m i s c i b l e .   A f t e r   s e p a r a t i o n ,  

the  aqueous   p o r t i o n   is  d rawn  o f f   and  a g a i n   combined  wi th   an  e f f e c t i v e  

p o r t i o n   of  s o l v e n t ,   a g i t a t e d   and  a l l o w e d  t o   s e t t l e   p r i o r   t o  

d r a w i n g   o f f   t he   a q u e o u s   p o r t i o n .   A f t e r   t h e   s e c o n d   e x t r a c t i o n ,  

t he   a q u e o u s   p o r t i o n   i s   n e u t r a l i z e d   to  a  pH  of  b e t w e e n   6  and  8 

u t i l i z i n g   a  b a s e   s u c h   as  s o d i u m   h y d r o x i d e .   I t   is   n o t e d   t h a t  

d u r i n g   the   a g i t a t i o n   of   t h e   l i q u i d   smoke   w i t h   t h e   m e t h y l e n e  

c h l o r i d e   or  d i e t h y l   e t h e r   t a r - l i k e   d e p o s i t s   a r e   e x t r a c t e d   b y  

s o l v e n t .   A f t e r   n e u t r a l i z a t i o n ,   t h e   a q u e o u s   is   a g a i n   e x t r a c t e d  

u s i n g   t he   o r g a n i c   s o l v e n t .   The  a q u e o u s   p h a s e   i s   t h e n   s u i t a b l e  

for   use  as  a  c o l o r a n t .   The  a q u e o u s   p h a s e   may  be  c o n c e n t r a t e d   b y  

c o n v e n t i o n a l   m e a n s  s u c h   as  a  r o t a r y   e v a p o r a t o r .  

In  a  second   e x t r a c t i o n   m e t h o d ,   the  c o n v e n t i o n a l   l i q u i d   s m o k e  

is  n e u t r a l i z e d   w i t h   a  b a s e   such   as  sod ium  h y d r o x i d e   to  a  pH  of  6 

to  7.  T h i s   n e u t r a l i z a t i o n   c a u s e s   t a r   to  p r e c i p i t a t e .   The  t a r -  

l i k e   d e p o s i t s   may  be  s e p a r a t e d   by  c e n t r i f u g i n g  a n d   p o u r i n g   o f f  

t h e   l i q u i d .   F i l t e r i n g   may  a l s o   be  u s e d   f o r   s e p a r a t i o n .   T h e  

l i q u i d   w h i c h   i s   p o u r e d   o f f   may  t h e n   be  u s e d   as  a  c o l o r a n t   as  i t  

i s   or  may  be  e x t r a c t e d   by  c o m b i n a t i o n   with  an  e f fec t ive   v o l u m e   o f  

o r g a n i c   s o l v e n t ,   a g i t a t i o n   a n d . a l l o w i n g   the  o r g a n i c   s o l v e n t   s u c h  

as  d i e t h y l   e t h e r   or  m e t h y l e n e   c h l o r i d e   to  n a t u r a l l y   s e p a r a t e  

p r i o r  t o   d r a w i n g   o f f   t h e   a q u e o u s   p o r t i o n .   The  a q u e o u s   p o r t i o n  

t h e n   is   s u i t a b l e   f o r   u s e   as  a  c o l o r a n t   f o r   f ood   p r o d u c t s   or  m a y  

be  c o n c e n t r a t e d   i f  a   d a r k e r   c o l o r   i s   d e s i r e d   w i t h   t h e   s a m e  



c o a t i n g   l e v e l   b e i n g   a p p l i e d .  

Any  w a t e r   s o l u b l e  a l k a l i n e   n e u t r a l i z i n g   a g e n t   may  be  used   i n  

a c c o r d a n c e   w i t h   the   i n v e n t i o n .   T y p i c a l   of  w a t e r   s o l u b l e   a l k a l i n e  

m a t e r i a l s   a r e   p o t a s s i u m   h y d r o x i d e ,   s o d i u m   c a r b o n a t e ,   s o d i u m  

b i c a r b o n a t e ,   s o d i u m   p h o s p h a t e ,   d i s o d i u m   h y d r o g e n   p h o s p h a t e ,  

t r i s o d i u m   p h o s p h a t e   and  c o m b i n a t i o n s   t h e r e o f .   A  p r e f e r r e d  

m a t e r i a l   f o r   u t i l i z a t i o n   in  t he   i n v e n t i o n   has   b e e n   f o u n d   to  b e  

s o d i u m   h y d r o x i d e   a t   h i g h   c o n c e n t r a t i o n s   as  t h i s   p r o v i d e s   g o o d  

n e u t r a l i z a t i o n   w i t h o u t   i n c r e a s i n g   the  a q u e o u s  b u l k   of  the  e x t r a c t  

s i g n i f i c a n t l y .  

Any  s e p a r a t i o n   and  a g i t a t i o n   a p p a r a t u s   may  be  u t i l i z e d   f o r  

the   m i x i n g   o f  t h e   s o l v e n t   w i t h   t he   smoke   c o l o r a n t   and  t h e  

e x t r a c t i o n   of  t h e   a q u e o u s   p o r t i o n .   On  a  l a b o r a t o r y   s c a l e   a  

s u i t a b l e   d e v i c e   has  been   found  to  be  a  s e p a r a t o r y   f u n n e l   as  t h i s  

may  be  f i l l e d ,   s h a k e n   up  and  t h e n   a f t e r   s e t t l i n g   t he   l o w e r  

f r a c t i o n   drawn  o f f .  

The  s o l v e n t   u t i l i z e d   fo r   e x t r a c t i o n   may  b e  a n y   s o l v e n t   w h i c h  

p r o v i d e s   good  s e p a r a t i o n   of  t h e   p r e c i p i t a t i n g   m a t e r i a l s   w h i l e  

l e a v i n g   the  c o l o r a n t   c o m p o n e n t s   in  the  a q u e o u s   p h a s e .   T y p i c a l   o f  

s u i t a b l e   s o l v e n t s   a r e   t h e   h a l o g e n a t e d   h y d r o c a r b o n s   and  t h e  

e t h e r s .   S u i t a b l e   fo r   the  i n v e n t i o n   a re   the   c h l o r i n e   s u b s t i t u t e d  

h y d r o c a r b o n   s o l v e n t s .   P r e f e r r e d   among  the   o r g a n i c   s o l v e n t s   a r e  

d i e t h y l   e t h e r ,   c h l o r o f o r m   and  1 , 2 - d i c h l o r o - e t h a n e   as  t h e s e  

m a t e r i a l s   p r o v i d e   good  e x t r a c t i o n ,   easy   s e p a r a t i o n   by  i m m i s c i b l e  

p h a s e s   and  good  c o l o r a n t   s e p a r a t i o n .   A  p a r t i c u l a r l y   p r e f e r r e d  

s o l v e n t   is  m e t h y l e n e   c h l o r i d e   b e c a u s e   of  i t s   a c c e p t a n c e   i n   f o o d  



p r o d u c t   p r o c e s s i n g .  

A  s t e p   in  p e r f o r m a n c e   of  t h e   p r o c e s s   n e c e s s a r i l y   c o m p r i s e s  

n e u t r a l i z a t i o n   w i t h   an  a l k a l i n e   m a t e r i a l .   The  p r o c e s s   a l s o  

g e n e r a l l y   c o m p r i s e s   t h e   s o l v e n t   e x t r a c t i o n   of  t h e   s u p e r n a t a n t  

l i q u i d   f o r m e d   d u r i n g   n e u t r a l i z a t i o n .   The  p a r t i c u l a r   o r d e r   i n  

w h i c h   t h e   s t e p s   of  n e u t r a l i z a t i o n   and  e x t r a c t i o n   a r e   p e r f o r m e d  

and  t h e   m u l t i p l i c i t y   of   t i m e s   t h e   e x t r a c t i o n   i s   p e r f o r m e d   i s  

d e p e n d e n t   upon  the  p a r t i c u l a r   l i q u i d   smoke  w h i c h   is  the   s t a r t i n g  

m a t e r i a l ,   t h e   p u r i t y   o f   t h e   p r o d u c t   d e s i r e d ,   and  t h e  

e f f e c t i v e n e s s   of  the   s o l v e n t ,   and  s o l v e n t   amount  u s e d .  

In  one  s e p a r a t i o n   t e c h n i q u e   t h a t   has   b e e n   f o u n d   to  b e  

p r e f e r r e d   the   c o n v e n t i o n a l   l i q u i d   smoke  i s   t w i c e   e x t r a c t e d   w i t h  

s o l v e n t .   In  t h e s e   e x t r a c t i o n s ,   the   l i q u i d  s m o k e   is  mixed  w i t h   a n  

e f fec t ive   amount  of  s o l v e n t ,   s h a k e n   up,   a l l o w e d   to  s e t t l e   and  t h e  

a q u e o u s   p h a s e   d r a w n   o f f .   A f t e r   t h e   s e c o n d   e x t r a c t i o n ,   t h e  

a q u e o u s   p h a s e   is   n e u t r a l i z e d   to  a  pH  of  b e t w e e n   a b o u t   6  and   a b o u t  

8  w i t h   an  a l k a l i n e   m a t e r i a l   s u c h   as  s o d i u m   h y d r o x i d e .   A f t e r  

n e u t r a l i z a t i o n ,   the   s o l u t i o n   i s  a g a i n   e x t r a c t e d - w i t h   the   s o l v e n t  

and  t h e   a q u e o u s   p h a s e   s e p a r a t e d .   The  a q u e o u s   p h a s e   t h e n   may  b e  

u s e d   as  i s   or  may  be  c o n c e n t r a t e d   by  e v a p o r a t i o n   by  means   s u c h   a s  

a  r o t a r y   e v a p o r a t o r .  

In  a  s econd   p r e f e r r e d   p r o c e s s ,   the   c o n v e n t i o n a l   c o m m e r c i a l  

l i q u i d   smoke  is  f i r s t   n e u t r a l i z e d   w i t h   a  a l k a l i n e   m a t e r i a l   s u c h  

as  50  p e r c e n t   s o d i u m   h y d r o x i d e   to   a  pH  of   b e t w e e n   a b o u t   6  a n d  

a b o u t   8.  D u r i n g   t h i s   n e u t r a l i z a t i o n ,   a  h e a v y   t a r   i s  

p r e c i p i t a t e d .   The  p r e c i p i t a t e   is   c o n c e n t r a t e d   and  s e p a r a t e d   b y  



c e n t r i f u g i n g   and  t h e n   d r a w i n g   o f f   t h e   n e u t r a l i z e d   l i q u i d .   T h e  

n e u t r a l i z e d   l i q u i d   d r a w n   o f f   a f t e r   s e p a r a t i o n   is   e x t r a c t e d  

p r e f e r a b l y   by  a  c o m b i n a t i o n   with  an  e f fec t ive   volume  of  a  s o l v e n t ,  

such  as  d i e t h y l   e t h e r   or  m e t h y l e n e   c h l o r i d e ,   and  a g i t a t i o n   w i t h  

the  s o l v e n t .   A f t e r   a g i t a t i o n ,   the   s o l v e n t   and  the   a q u e o u s   p h a s e  

a re   a l l o w e d   to  s e p a r a t e   and  the   a q u e o u s   p h a s e   is  drawn  o f f .   T h i s  

a q u e o u s   p h a s e   may  be  u s e d   as  i s   or   may  be  c o n c e n t r a t e d   b y  

e v a p o r a t i v e   t e c h n i q u e s .  

In  a  t h i r d   p r e f e r r e d   p r o c e s s ,   t h e   c o n v e n t i o n a l   c o m m e r c i a l  

l i q u i d   smoke  is  f i r s t   n e u t r a l i z e d   w i t h   an  a l k a l i n e   m a t e r i a l   s u c h  

as  50  p e r c e n t   s o d i u m   h y d r o x i d e   to  a  pH  of   b e t w e e n   a b o u t   6  a n d  

a b o u t   8.  D u r i n g   t h i s   n u e t r a l i z a t i o n ,   a   h e a v y   t a r   i s  

p r e c i p i t a t e d .   The  p r e c i p i t a t e   is   c o n c e n t r a t e d   and  s e p a r a t e d   b y  

c e n t r i f u g i n g   and  t h e n   d r a w i n g   o f f   t h e   n e u t r a l i z e d   l i q u i d .   T h e  

n e u t r a l i z e d   l i q u i d   d r a w n   o f f   a f t e r   s e p a r a t i o n   is   u s e d   as  i s  

w i t h o u t   e x t r a c t i o n .   This   p r o c e s s   is  p r e f e r r e d   as  i t   l e a v e s   s o m e  

s m o k e   f l a v o r   and  does   n o t   l e a v e   r e s i d u a l   s o l v e n t   in  t h e   s m o k e  

c o l o r a n t .  

The  c o l o r a n t   of  t h e   i n v e n t i o n   may  be  a p p l i e d   to  c a s i n g  

m a t e r i a l   by  any  s u i t a b l e   i m p r e g n a t i o n   t e c h n i q u e .   T y p i c a l   of  s u c h  

c o a t i n g   and  i m p r e g n a t i o n   t e c h n i q u e s   a r e   s l u g   c o a t i n g ,   s p r a y i n g  

and  d i p p i n g .  A   p r e f e r r e d   me thod   of  i m p r e g n a t i o n   i s   d i p p i n g   w h e n  

the   r e g e n e r a t e d   c e l l u l o s e   c a s i n g   is  in  the   ge l   s t a t e   as  on ly   o n e  

d r y i n g   s t e p   n e e d s   to  be  p e r f o r m e d   i f   d i p p i n g   is   done   in  t he   g e l  

s t a t e .   The  g e l   s t a t e   i s   t h e   s t a t e   of   t h e   c a s i n g  i m m e d i a t e l y  

p r i o r   to  b e i n g   d r i e d   and  s i z e d .   The  c a s i n g . a f t e r   d ip   c o a t i n g ,  



d r y i n g   and  s i z i n g   is  c a p a b l e   of  a p p l y i n g   a  p l e a s i n g   smoke 

c o l o r   to  a  s a u s a g e   p r o d u c t   which  is  s t u f f e d   and  cooked  t h e -  

r e i n .   The  c o l o r a n t   wh i l e   e x t e r n a l l y   c o a t e d   p a s s e s   t h r o u g h  
the  r e g e n e r a t e d   c a s i n g   d u r i n g   c o o k i n g   and  is  d e p o s i t e d   on 
to  the  meat  p r o d u c t .   I t   is  a l s o   w i t h i n   the  i n v e n t i o n   to  u t i -  

l i z e   the  c o l o r a n t   of  the   i n v e n t i o n   for   dip  c o a t i n g   of  a  c a s -  
ing  a f t e r   i t   has  been  f i l l e d   wi th   a  p r o c e s s e d   meat  p r o d u c t  
but  p r i o r   to  c o o k i n g .   F u r t h e r . ,   wh i l e   d e s c r i b e d   wi th   p a r t i c u -  
l a r   r e f e r e n c e   to  the  use  wi th   s t r i p p a b l e   c a s i n g s   i t   is  a l s o  
w i t h i n   the  i n v e n t i o n   to  u t i l i z e   the  i n v e n t i o n   c o l o r a n t   f o r  
e d i b l e   c a s i n g   p r o d u c t s .  

Any  known  feed   c a s i n g   m a t e r i a l   may  be  used  wi th   the  c o l o r a n t  
of  the  i n v e n t i o n .   T y p i c a l   of  such  food  c a s i n g   m a t e r i a l s   a r e  
ny lon ,   p o l y e s t e r ,   p o l y v i n y l   a l c o h o l ,   p o l y a c e t a t e   and  a m y l o -  
se.  C a s i n g s   b e l i e v e d   s u i t a b l e   for   the  i n v e n t i o n   are  n a t u r a l  

c a s i n g s ,   c o l l a g e n   and  f i b r o u s   r e g e n e r a t e d   c e l l u l o s e   r e i n -  
f o r c e d   wi th   c e l l u l o s e   pape r   or  o t h e r   r e i n f o r c i n g   m a t e r i a l  
with  or  w i t h o u t   b a r r i e r   c o a t i n g .   A  p r e f e r r e d   food  c a s i n g  
is  s t r i p p a b l e   r e g e n e r a t e d   c e l l u l o s e   as  i t   is  w i d e l y   u s e d ,  

e a s i l y   i m p r e g n a t e s   by  d i p p i n g   and  t r a n s f e r   we l l   to  g i v e  
p l e a s i n g   smoke  c o l o r   to  the  meat  m a t e r i a l   d u r i n g   c o o k i n g .  
Some  of  the  o t h e r   c a s i n g   m a t e r i a l s   may  be  l e s s   p e r m e a b l e  
and  must  have  the  c o l o r a n t   of  the  i n v e n t i o n   a p p l i e d   to  t h e  
i n t e r i o r   of  the  c a s i n g ;   l i k e w i s e ,   the  c o l o r a n t   may  be  a p p l i -  
ed  to  the  i n t e r i o r   and  the  e x t e r i o r   of  the   c a s i n g   when  n e e d -  
e d .  

Other   i n g r e d i e n t s   which  are  n o r m a l l y   used  in  the  m a n u f a c t u r -  

r i ng   a n d / o r   f u r t h e r   t r e a t m e n t   of  food  p r o d u c t   c a s i n g s   may 
a l so   be  combined   wi th   the  c o l o r a n t   of  the   i n v e n t i o n .   P r e -  
f e r r e d   a d d i t i v e s   for   u t i l i z a t i o n   wi th   the  c o l o r a n t   s y s t e m  
of  the  i n v e n t i o n   are  g l y c e r i n ,   p r o p y l e n e   g l y c o l   and  m i x t u r e s  
t h e r e o f  



w h i c h   a c t   as  p l a s t i c i z e r s   f o r   t h e   c a s i n g   and  may  be  a d d e d   i n  

a m o u n t s   up  to  a b o u t   10  p e r   c e n t   by  w e i g h t   of   t h e   a q u e o u s  

c o l o r a n t .  

The  a m o u n t   of  t he   smoke   c o l o r a n t   of   t h e   i n v e n t i o n   w h i c h   i s  

to  be  a p p l i e d   to  a  f o o d   c a s i n g   d e p e n d s   on  t h e   d e s i r e d   c o l o r  

c h a r a c t e r i s t i c s   to  be  i m p a r t e d  t o   t h e   f o o d   p r o d u c t   p r o c e s s e d  

t h e r e i n .   The  a m o u n t   may  v a r y   w i d e l y   d e p e n d i n g   on  t h e   s i z e   of  t h e  

c a s i n g ,   t h i c k n e s s   of  t h e   c a s i n g ,   t y p e   o f  f o o d   p r o d u c t   to  b e  

c o l o r e d   and  c o n c e n t r a t i o n   of  the   c o l o r a n t   m a t e r i a l   when  a p p l i e d  

to  the  c a s i n g .  

The  s o l v e n t   e x t r a c t e d   smoke  c o l o r a n t s   of  the   i n v e n t i o n   a r e  

of  any  pH  d e s i r e d   f o r   a  p a r t i c u l a r   a p p l i c a t i o n .   For  s t o r a g e  

p r o p e r t i e s ,   i t   i s   s u i t a b l e   t h a t   t h e   pH  be   a d j u s t e d   to  b e t w e e n  

a b o u t   6  and  a b o u t   8.  A  p r e f e r r e d   pH  is  b e t w e e n   a b o u t   7  and  a b o u t  

8  b e c a u s e   t h e   c a s i n g   i s   most  s t a b l e   at  t h i s   pH.  

A f t e r   the   pH  has  been   a d j u s t e d  

by  n e u t r a l i z a t i o n   w i t h   t h e   s o d i u m   h y d r o x i d e   f u r t h e r   s o l v e n t  

e x t r a c t i o n   does  no t   s i g n i f i c a n t l y   c h a n g e   the   pH. 

The  food  c a s i n g s   of  the   i n v e n t i o n   may  be  p r o v i d e d   in  a n y  o f  

t h e   f o r m s   k n o w n .   T y p i c a l   of   s u c h   f o r m s   a r e   d i s c r e e t   s h o r t  

s e g m e n t s   of  f l a t t e n e d   c a s i n g s   and  c o n t i n u o u s   l e n g t h s   of  f l a t t e n e d  

c a s i n g s   on  a  r e e l .   A  p r e f e r r e d   form  is   s h i r r e d   c a s i n g   s t i c k s  a s  

t h e   c o l o r a n t   of  t h e   i n v e n t i o n   p r o v i d e s   p a r t i c u l a r   a d v a n t a g e   i n  

t h a t   t h e   e x t e r i o r   c o a t i n g   d o e s   n o t   a l l o w   t h e   c o l o r a n t   to  s e t t l e  

in   t h e   c r e a s e s   of  t h e   s t i c k   and  i s   s t o r a g e   s t a b l e   a l l o w i n g   t h e  



d i s t r i b u t i o n   and  s t o r a g e   of  s t i c k s   wh ich   w i l l   be  f i l l e d   w i t h   m e a t  

p r o d u c t s   by  c o n v e n t i o n a l   m a c h i n e r y .  

The  f o l l o w i n g   e x a m p l e s   a r e   i n t e n d e d   to  be  i l l u s t r a t i v e   o f  

the   i n v e n t i o n   b u t   n o t   e x h a u s t   a l l   p o s s i b i l i t i e s .   P a r t s   a n d  

p e r c e n t a g e s   a r e   by  w e i g h t   u n l e s s   o t h e r w i s e   i n d i c a t e d .  

T e m p e r a t u r e s   a re   in  F a h r e n h e i t   u n l e s s   o t h e r w i s e   i n d i c a t e d .  

E x a m p l e  I  

A b o u t   100  m i l l i l i t e r s   of  n a t u r a l   h i c k o r y   l i q u i d   s m o k e  

(CHARSOL  H10  f rom  Red  Arrow  P r o d u c t s  f C o . ,   M a n i t o w o e ,   W i s c o n s i n )  

was  e x t r a c t e d   t h r e e   t i m e s .   This   was  a c c o m p l i s h e d   by  p l a c i n g   t h e  

100  m i l l i l i t e r s   of  l i q u i d   smoke  i n t o   a  500  m i l l i l i t e r   s e p a r a t o r y  

f u n n e l .   T h e r e   was  t h e n   a d d e d   a b o u t   100  m i l l i l i t e r s   of  d i e t h y l  

e t h e r .   The  m i x t u r e   was  t h e n   s h a k e n   up  and  a l l o w e d   t o   s e p a r a t e   b y  

s e t t l i n g   f o r   a p p r o x i m a t e l y   t e n   (10)  m i n u t e s .   A f t e r   s e t t l i n g ,  

the   a q u e o u s   p h a s e   was  d r a w n   o f f   t h r o u g h   t h e   f u n n e l   l e a v i n g   t h e  

e t h e r   in   t he   s e p a r a t o r y   f u n n e l .   The  s e p a r a t e d   e t h e r   was  t h e n  .  

d i s c a r d e d .   T h i s   was  r e p e a t e d .   The  a q u e o u s   p h a s e   a f t e r  t h e  

s e c o n d   e x t r a c t i o n   was  n e u t r a l i z e d   to  a  pH  of  a b o u t   7  w i t h   a  

s o l u t i o n   of  abou t   50  p e r c e n t   sod ium  h y d r o x i d e .   The  n e u t r a l i z e d  

a q u e o u s   p h a s e  w a s   t h e n  r e t u r n e d   to  the   500  m i l l i l i t e r   s e p a r a t o r y  

f u n n e l   and  c o m b i n e d   w i t h   an  e q u a l   p o r t i o n   of  new  d i e t h y l   e t h e r .  

T h i s   was  a g i t a t e d ,   a l l o w e d   to  s e t t l e  a n d   t h e   a q u e o u s   p o r t i o n  

w i t h d r a w n .   T h r e e   f o o t   l e n g t h s   of  c a s i n g s   w e r e   d i p p e d   in   t h e  

l i q u i d   smoke  f r a c t i o n s   and  hand  s t u f f e d .   The  f r a n k f u r t e r s   w e r e  

c o o k e d   in  a  c o m m e r c i a l   t y p e   s m o k e h o u s e   f o r   1 - 1 / 2   h o u r s   a t   t h e  

n o r m a l   f r a n k f u r t e r   c o o k i n g   c o n d i t i o n s .   The  c a s i n g   was  s t r i p p e d  



from  the  f r a n k f u r t e r ,   and  i t   c o u l d   be  seen  t h a t   a  p l e a s i n g   s m o k e  

c o l o r   had  b e e n   t r a n s f e r r e d   to  t h e   h o t d o g s .   A f t e r   s t o r a g e   f o r  

a b o u t   60  d a y s ,   t he   h o t d o g s   w e r e   a g a i n   o b s e r v e d   and  c o n t i n u e d   t o  

m a i n t a i n   the  p l e a s i n g   smoke  c o l o r .  

Example   I I  

A b o u t   100  m i l l i l i t e r s   o f .  n a t u r a l   h i c k o r y   l i q u i d   s m o k e  

(CHARSOLH10  f rom  Red  Arrow  P r o d u c t s   Co.,  M a n i t o w o c ,   W i s c o n s i n )  

was  n e u t r a l i z e d   w i t h   a  50  p e r c e n t   sod ium  h y d r o x i d e   s o l u t i o n   u s i n g  

a  pH  m e t e r   to  b r i n g   t he   a q u e o u s   p h a s e   to  t h e   pH  of  a b o u t   7.   A t  

t h i s   p o i n t   a  p r e c i p i t a t e   had  f o r m e d   in  the   a q u e o u s   s o l u t i o n .   The  

s o l u t i o n   and  p r e c i p i t a t e   w e r e   p l a c e d   in   200  ml.   b o t t l e s   in  a  

c e n t r i f u g e   and  c e n t r i f u g e d   a t   a b o u t   2000  r . p . m .   f o r   a b o u t   o n e  

h a l f   h o u r   ( 1 / 2 )   h o u r s .   A f t e r   c e n t r i f u g i n g ,   t h e   s a m p l e   w a s  

r e m o v e d   and  the   a q u e o u s   p h a s e   p o u r e d   o f f .   The  aqueous   phase   w a s  

p l a c e d   in   a  s e p a r a t o r y   f u n n e l   of  a b o u t   500  m i l l i l i t e r s   and  a l s o  

p l a c e d   i n t o   t h e   s e p a r a t o r y   f u n n e l   was  a b o u t   100  m i l l i l i t e r s   o f  

1 , 2 - d i c h l o r o - e t h a n e .   T h i s   was  s h a k e n   to  t h o r o u g h l y   mix  t h e  

a q u e o u s   p h a s e   in   t h e   s o l v e n t .   I t   was  t h e n   a l l o w e d   to  s e p a r a t e  

and  t h e   s o l v e n t ,   in   t h i s   c a s e   h e a v i e r   t h a n   t h e   w a t e r ,   was  d r a w n  

o f f   f r o m   t h e   b a s e   of  t h e   s e p a r a t o r y   f u n n e l .   A q u e o u s   p h a s e   w a s  

then   r e m o v e d   f rom  the  f u n n e l   and  c o n c e n t r a t e d   by  t r e a t m e n t   w i t h   a  

r o t a r y   e v a p o r a t o r .   The  r o t a r y   e v a p o r a t o r   was  a  f l a s k   w h i c h   i s  

r o t a t e d   in  a  h o t   w a t e r   b a t h   and  has   a  v a c u u m   a p p l i e d   by  a  w a t e r  

a s p i r a t o r   to  t h e   f l a s k .   The  a q u e o u s   p h a s e d   we  t r e a t e d   w a s  

c o n c e n t r a t e d   by  r e m o v a l   of   a b o u t   25  p e r c e n t   by  v o l u m e   of  t h e  

w a t e r .   A  c a s i n g   l e n g t h   of  a b o u t   t h r e e   f e e t   was  t h e n   p a s s e d  



t h r o u g h   t h e   a q u e o u s   s o l u t i o n   w h i l e   i t   was  in  a  d ip   c o a t e r .   T h e  

c a s i n g   t h a t   had  b e e n   in   t h e   g e l   p h a s e   d u r i n g   d i p p i n g   was  t h e n  

d r i e d ,   c o n d i t i o n e d   and  hand   s t u f f e d   w i t h   m e a t   p r o d u c t   f o r  

f r a n k f u r t e r s .   The  f r a n k f u r t e r s   were  cooked   in  a  c o m m e r c i a l   t y p e  

s m o k e h o u s e   f o r   1 - 1 / 2   h o u r s   a t   t h e   u s u a l   f r a n k f u r t e r   c o o k i n g  

c o n d i t i o n s .   The  c a s i n g   was  t h e n   s t r i p p e d ,   and  i t   c o u l d   be  s e e n  

t h a t   a  p l e a s i n g   smoke  c o l o r   had  been   a c h i e v e d .  

Example   I I I  

The  p r o c e s s   of  Example   I  was  r e p e a t e d  e x c e p t   t h a t   c h l o r o f o r m .  

was  s u b s t i t u t e d   f o r   the   e t h e r   s o l v e n t .   This   s u b s t i t u t i o n   made  i t  

n e c e s s a r y   t h a t   t h e   s o l v e n t   be  d r a w n   o f f   f r o m   t h e   b o t t o m   of   t h e  

s e p a r a t o r y  f u n n e l   r a t h e r   t h a n   t h e   a q u e o u s   p h a s e .   S a t i s f a c t o r y  

r e s u l t s   were  a l s o   a c h i e v e d   by  the  use   of  the   c h l o r o f o r m   s o l v e n t .  

Example   IV 

The  p r o c e s s   of   E x a m p l e   I  was   r e p e a t e d   u t i l i z i n g   1 , 2 -  

d i c h l o r o - e t h a n e   as  the  s o l v e n t .   This   n e c e s s i t a t e d   d r a w i n g   o f f   o f  

the  s o l v e n t   from  the   b o t t o m   of  the   s e p a r a t o r y   f u n n e l   and  r e m o v a l  

of  the  a q u e o u s   p h a s e   f rom  the   top.   This   c o l o r a n t  a l s o   p r o d u c e d   a  

p l e a s i n g   smoke  c o l o r   w h i c h   was  s t o r a g e   s t a b l e .  

E x a m p l e  V  

The  p r o c e s s   of  E x a m p l e   I I   was  r e p e a t e d   s u b s t i t u t i n g  

c h l o r o f o r m   f o r   t he   1 , 2 - d i c h l o r o - e t h a n e .   This   a l s o   was  found  t o  

g i v e   a  p l e a s i n g   smoke  c o l o r .  

Example   VI  

As  r e c e i v e d   n a t u r a l   l i q u i d   s m o k e   i s  n e u t r a l i z e d   t o  

a p p r o x i m a t e l y   pH  7  w i t h   sod ium  h y d r o x i d e   s o l u t i o n   (50  w/w  p e r c e n t  



was  u s e d ) .   The  a c t i o n   of  s o d i u m   h y d r o x i d e   on  the   l i q u i d   s m o k e  

c a u s e s  a   t a r r y   m a t e r i a l   to  s e p a r a t e   w h i c h  i s   s e t t l e d   ou t   b y  

c e n t r i f u g a t i o n .   The  s u p e r n a t a n t   l i q u i d   is  d e c a n t e d   o f f .   At  t h i s  

p o i n t ,   t he   s u p e r n a t a n t   l i q u i d   i s   e x t r a c t e d   o n c e   w i t h   an  e q u a l  

v o l u m e   of  d i e t h y l   e t h e r   or  1 , 2 - d i c h l o r e t h a n e .   The  r e m a i n i n g  

s u p e r n a t a n t   l i q u i d   is  used   as  a  c a s i n g   dip  l i q u i d   and  is  found  t o  

t r a n s f e r   a  p l e a s i n g   smoke   c o l o r   to  a  m e a t   p r o d u c t   t h r o u g h  

r e g e n e r a t e d   c e l l u l o s e   c a s i n g s .  

Example   V I I  

The  p r o c e s s   of  E x a m p l e   VI  i s   r e p e a t e d   e x c e p t   t h a t   t h e  

s u p e r n a t a n t   l i q u i d   i s   u s e d   as  a  c a s i n g   d i p   w i t h o u t   s o l v e n t  

e x t r a c t i o n .   A  m e a t   p r o d u c t   i s   s t u f f e d   i n t o   t h e   c a s i n g   a n d  

cooked .   The  p r o d u c t   has  a  p l e a s i n g   c o l o r .  

E x a m p l e  V I I I  

The  p r o c e s s   of  E x a m p l e   VI  i s   r e p e a t e d   e x c e p t   t he   l i q u i d   i s  

c o n c e n t r a t e d   w i t h   a  r o t a r y   e v a p o r a t o r . .  

Example   IX 

A b o u t   100  m i l l i l i t e r s   of  n a t u r a l   h i c k o r y   l i q u i d   s m o k e  

(CHARSOL  H10  f rom  Red  Arrow  P r o d u c t s   Co.,  M a n i t o w o c ,   W i s c o n s i n )  

was  n e u t r a l i z e d   w i t h   a  50  p e r c e n t   sod ium  h y d r o x i d e   s o l u t i o n   u s i n g  

a  pH  m e t e r   to  b r i n g   t h e   a q u e o u s   p h a s e   to  t h e   pH  of  a b o u t   8.  A t  

t h i s   p o i n t   a  p r e c i p i t a t e   had  f o rmed   in  the   a q u e o u s   s o l u t i o n .   The  

s o l u t i o n   and  p r e c i p i t a t e   w e r e   p l a c e d   in   200  ml.   b o t t l e s   in  a  

c e n t r i f u g e   and  c e n t r i f u g e d   at  a b o u t   200  r .p .m.   f o r   a b o u t   one  a n d  

one  h a l f   ( 1 - 1 / 2 )   h o u r s .   A f t e r   c e n t r i f u g i n g ,   t h e   s a m p l e   w a s  

r e m o v e d   and  the   a q u e o u s   p h a s e   p o u r e d   o f f .   The  a q u e o u s   p h a s e   w a s  



p l a c e d   in  a  d i p  c o a t e r .   A  c a s i n g   l e n g t h   of  t h r e e   f e e t   w a s  

i m p r e g n a t e d   by  p a s s i n g   t h r o u g h   the  a q u e o u s   s o l u t i o n   w h i l e   i t   was  

in  a  d ip   c o a t e r .   The  c a s i n g   t h a t   had  b e e n   in  t h e   g e l   p h a s e  

d u r i n g   d i p p i n g   was  t hen   d r i e d ,   c o n d i t i o n e d   and  hand  s t u f f e d   w i t h  

meat   p r o d u c t   fo r   f r a n k f u r t e r s .   The  f r a n k f u r t e r s   were   cooked  in  a  

c o m m e r c i a l   t ype   s m o k e h o u s e   fo r   one  and  one  h a l f   ( 1 - 1 / 2 )   h o u r s   a t  

the  u s u a l   f r a n k f u r t e r   c o o k i n g   c o n d i t i o n s .   A f t e r   the   c a s i n g   w a s  

s t r i p p e d ,   a  p l e a s i n g   smoke  c o l o r   was  found  on  the  f r a n k f u r t e r .  

E x a m p l e  X  

The  p r o c e s s   of  Example   I  was  r e p e a t e d   s u b s t i t u t i n g   m e t h y l e n e  

c h l o r i d e   f o r   t h e   d i e t h y l   e t h e r .   A  s a t i s f a c t o r y   p r o d u c t   w a s  

o b t a i n e d .  

Example  XI 

The  p r o c e s s   o f   E x a m p l e   I I   was   r e p e a t e d   s u b s t i t u t i n g  

m e t h y l e n e   c h l o r i d e   fo r   the  1 , 2 - d i c h l o r o - e t h a n e .   A  s a t i s f a c t o r y  

p r o d u c t   w i t h   p l e a s i n g   smoke  c o l o r   was  o b t a i n e d .  

The  smoke  c o l o r a n t   of  the   i n v e n t i o n   w h i l e   h e r e i n   d e s c r i b e d  

as  u t i l i z e d   w i t h   f o o d   c a s i n g   m a t e r i a l s   f o r   f ood   p r o d u c t s   a l s o  

c o u l d ,   as  w o u l d   be  o b v i o u s   to  one  s k i l l e d   in  t h e   a r t ,   be  u s e d   i n  

o t h e r   food   c o l o r a n t   p r o c e s s e s .   They  c o u l d   be  m i x e d   i n t o   f o o d  

such  as  s t e w s   or  g r a v y s   t o  p r o v i d e   c o l o r .   They  f u r t h e r   cou ld   b e  

a p p l i e d   d i r e c t l y   to  f o o d   by  d i p p i n g   or  i n j e c t e d   i n t o   f o o d s   s u c h  

as  h a m s ,   f i s h   or  f o w l   w h e r e   a  smoke   c o l o r  a n d   p o s s i b l y   a  l i g h t  

smoke  f l a v o r   was  d e s i r e d .  

In  t he   f o r e g o i n g   s p e c i f i c a t i o n ,   a  c o m p l e t e   d e s c r i p t i o n   o f  

t he   i n v e n t i o n   has   b e e n   s e t   f o r t h .   H o w e v e r ,   i t   w i l l  b e   a p p a r e n t  



to  t h o s e   s k i l l e d   in  the   a r t   t h a t   m o d i f i c a t i o n s   and  v a r i a t i o n   may 

be  made  t h e r e f r o m   w i t h o u t   d e p a r t i n g   from  the  s p i r i t   and  scope   o f  

t h i s   i n v e n t i o n   w h i c h   i s   l i m i t e d   o n l y   by  t h e   c l a i m s   a t t a c h e d  

h e r e t o .   For  i n s t a n c e ,   t h e   s p e c i f i c a t i o n   g e n e r a l l y   r e f e r r e d   t o  

the  s t u f f i n g   of  f r a n k f u r t e r s .   However ,   the  i n v e n t i o n   n a t u r a l l y  

f i n d s   use   in  s t u f f i n g   of  o t h e r   s a u s a g e s   w h i c h   have  need  fo r   s m o k e  

c o l o r .   F u r t h e r ,   i t   would   be  w i t h i n   t he   i n v e n t i o n   to  c o m b i n e   t h e  

s m o k e   c o l o r a n t   of   t h e   i n v e n t i o n   w i t h   o t h e r   Food  and   D r u g  

A d m i n i s t r a t i o n   a p p r o v e d   c o l o r a n t s   s u c h   as  Y e l l o w   6  to  a c h i e v e  

d i f f e r e n t   c o l o r   v a r i a t i o n s .   W h i l e   d e s c r i b e d   s p e c i f i c a l l y   w i t h  

r e g a r d   to  r e g e n e r a t e d   c e l l u l o s e   c a s i n g s ,   i t   a l s o   would   be  w i t h i n  

the  i n v e n t i o n   to  c o l o r   meat   p r o d u c t s   in  e d i b l e   c o l l a g e n   c a s i n g s  

or  f i b r o u s   r e i n f o r c e d   r e g e n e r a t e d   c e l l u l o s e   c a s i n g s .   F u r t h e r ,  

t h e   c o l o r i n g   of  t h e   i n v e n t i o n   w o u l d   f i n d   u s e   in   c o l o r a t i o n   o f  

c a s i n g s   t h e m s e l v e s   in  t h o s e   i n s t a n c e s   in  w h i c h   s a u s a g e s   a re   s o l d  

in   r e m o v a b l e   c a s i n g s .   T h e s e   and  o t h e r   v a r i a t i o n s   of   t h e  

i n v e n t i o n   a r e   i n t e n d e d   to   be  i n c l u d e d   by  t h e  c l a i m s   a t t a c h e d  

h e r e t o .  



1.  A  method  of  f o rming   a  l i q u i d   smoke  c o l o r a n t   from  a n  

aqueous   n a t u r a l   l i q u i d   smoke  compr ing   p r o v i d i n g   a  n a t u r a l  

l i q u i d   smoke,  n e u t r a l i z i n g   s a i d   n a t u r a l   smoke  w i t h   a n  
a l k a l i n e   m a t e r i a l ,   r emov ing   m a t e r i a l   p r e c i p i t a t e d   d u r i n g  

n e u t r a l i z i n g   and  r e c o v e r i n g   a  smoke  c o l o r a n t .  

2.  The  method  of  Claim  1  w h e r e i n   s a i d   n e u t r a l i z i n g   is  t o  

a  pH of   be tween   about   6  and  about   8 .  

3 .  T h e   method  of  Claim  1  w h e r e i n   s a i d   a l k a l i n e   m a t e r i a l   com-  
p r i s e s   sodium  h y d r o x i d e .  

4.  The  method  of  Claim  1  w h e r e i n   p r i o r   to  n e u t r a l i z a t i o n  
the  s a i d   n a t u r a l   smoke  is  s o l v e n t   e x t r a c t e d ,   p r e f e r a b l y  

by  means  of  o r g a n i c   s o l v e n t ,   e s p e c i a l l y   an  o r g a n i c   s o l -  

vent   s e l e c t e d   from  the  group  c o n s i s t i n g   of  e t h e r ,   c h l o r o -  

form,  1 , 2 - c h l o r o e t h a n e ,   m e t h y l e n e   c h l o r i d e   and  m i x t u r e s  

t h e r e o f .  

5.  The  method  of  . c la im  1  w h e r e i n   s a i d   n e u t r a l i z a t i o n   is  t o  

a  pH  of  be tween   abou t   7  and  about   8 .  

6.  The  method  of  Claim  1  w h e r e i n   s a i d   r e c o v e r e d   smoke  c o l o -  

r a n t   is  s o l v e n t   e x t r a c t e d   a f t e r   n e u t r a l i z i n g ,   p r e f e r a b l y  

by  means  of  a  s o l v e n t   c o m p r i s i n g   an  o r g a n i c   c h l o r i n a t e d  

h y d r o c a r b o n   s o l v e n t   or  an  e t h e r ,   more  p r e f e r a b l y   an  e l e -  

ment  s e l e c t e d   from  the  group  c o n s i s t i n g   of  e t h e r ,   c h l o r o -  

form,  1 , 2 - c h l o r o e t h a n e ,   m e t h y l e n e   c h l o r i d e   and  m i x t u r e s  

t h e r e o f ,   e s p e c i a l l y   m e t h y l e n e   c h l o r i d e .  

7.  A  method  of  f o rming   a  smoke  c o l o r a n t   c o m p r i s i n g   p r o v i d i n g  

an  aqueous   n a t u r a l   l i q u i d   smoke,  s o l v e n t   e x t r a c t i n g   s a i d  
smoke  wi th   an  o r g a n i c   s o l v e n t ,   n e u t r a l i z i n g   the  e x t r a c t e d  

l i q u i d   smoke  and  s o l v e n t   e x t r a c t i n g   the  n e u t r a l i z e d   l i -  

quid   smoke  to  r e c o v e r   the  aqueous   phase   smoke  c o l o r a n t .  



8.  The  method  of  Claim  7  w h e r e i n   s o l v e n t   e x t r a c t i o n   c o m p r i -  

ses  c o m b i n i n g   s a i d   l i q u i d   smoke  wi th   a  q u a n t i t y   of  an  

o r g a n i c   s o l v e n t ,   a g i t a t i n g   s a i d   m i x t u r e ,   s e p a r a t i n g   t h e  

i m m i s c i b l e   o r g a n i c   s o l v e n t   and  aqueous   l i q u i d   smoke  a n d  

r e c o v e r i n g   the  aqueous   f r a c t i o n .  

9.  The  method  of  Claim  8  w h e r e i n   s a i d   s e p a r a t i n g   is  by  a l -  

lowing   s a i d   m i x t u r e   to  s e t t l e   or  by  c e n t r i f u g e .  

10.  The  method  of  Claim  7  w h e r e i n   the   s a i d   n e u t r a l i z i n g   o f  

the  e x t r a c t e d   l i q u i d   smoke  c o m p r i s e s   a d d i t i o n   of  a  s u f -  
f i c i e n t   amount  of  an  a l k a l i n e   m a t e r i a l   t o  n e u t r a l i z e ,  

p r e f e r a b l y   of  sodium  h y d r o x i d e .  

11.  The  method  of  Claim  7  w h e r e i n   the  r e c o v e r e d   smoke  c o l o -  

r a n t   is  c o n c e n t r a t e d   by  e v a p o r a t i o n .  

12.  The  method  of  Claim  7  w h e r e i n   the  smoke  c o l o r a n t   r e c o v e r -  
ed  has  a  pH  of  be tween   about   6  and  about   8  and  is  s t o r a -  

ge  s t a b l e .  

13.  The  method  of  Claim  7  w h e r e i n   s a i d   o r g a n i c   s o l v e n t   com- 
p r i s e s   an  e l e m e n t   s e l e c t e d   from  the  group  c o n s i s t i n g  
of  e t h e r s ,   c h l o r o f o r m   and  1 , 2 - d i c h l o r o - e t h a n e s ,   m e t h y l e -  

ne  c h l o r i d e   and  m i x t u r e s   t h e r e o f .  

14.  The  method  of  Claim  8  w h e r e i n   s a i d   o r g a n i c   s o l v e n t   i s  
mixed  in  about   an  equa l   volume  wi th   s a i d   l i q u i d   smoke 

d u r i n g   s a i d   e x t r a c t i n g .  

15.  The  method  of  Claim  7  w h e r e i n   the   smoke  c o l o r a n t   h a s  

a  pH  of  be tween   about   7  and  abou t   8 .  

16.  A  c o m p o s i t i o n   for   i m p a r t i n g   smoke  c o l o r   to  a  meat  p r o -  
duc t   c o m p r i s i n g   an  aqueous   n e u t r a l i z e d   n a t u r a l   l i q u i d  
smoke  c o l o r i n g   s o l u t i o n   from  which  m a t e r i a l s   p r e c i p i t a t -  
ed  d u r i n g   n e u t r a l i z a t i o n   have  been  r e m o v e d .  



17.  The  c o m p o s i t i o n   of  Claim  16  w h e r e i n   s a i d   c o m p o s i t i o n  

i m p a r t s   the  smoke  c o l o r   d u r i n g   c o o k i n g .  

18.  The  c o m p o s i t i o n   of  Claim  16  w h e r e i n   s a i d   n e u t r a l i z e d  

l i q u i d   smoke  f u r t h e r   c o m p r i s e s   g l y c e r i n  

19.  The  c o m p o s i t i o n   of  Claim  16  w h e r e i n   s a i d   s o l v e n t   e x -  
t r a c t e d   l i q u i d   smoke  is  i n  a q u e o u s   p h a s e .  

20.  The  c o m p o s i t i o n   of  Claim  16  w h e r e i n   s a i d   s o l v e n t   e x -  
t r a c t e d   l i q u i d   smoke  has  a  pH  of  be tween   abou t   6  a n d  

abou t   8 .  

21.  The  c o m p o s i t i o n   of  Claim  16  w h e r e i n   s a i d   aqueous   l i q u i d  
smoke  s o l u t i o n   has  been  s o l v e n t   e x t r a c t e d .  

22.  The  c o m p o s i t i o n   of  Claim  16  w h e r e i n   s a i d   s o l u t i o n   h a s  

a  pH  of  be tween   about   7  and  about   8 .  

23.  The  c o m p o s i t i o n   of  Claim  16  w h e r e i n   s a i d   c o l o r i n g   s o l u -  
t i o n   is  s t o r a g e   s t a b l e .  

24.  A  c a s i n g   for   meat  p r o d u c t s   c o m p r i s i n g   a  t ube ,   i m p r e g n a t -  
ed  wi th   a  c o l o r a n t   c o m p r i s i n g   an  aqueous   n e u t r a l i z e d  

n a t u r a l   l i q u i d   smoke  c o l o r i n g   s o l u t i o n   from  which  m a t e -  
r i a l s   p r e c i p i t a t e d   d u r i n g   n e u t r a l i z a t i o n   have  been  r e -  
moved .  

25.  The  c a s i n g   of  Claim  24  w h e r e i n   s a i d   tube   c o m p r i s e s   r e g e -  
n e r a t e d   c e l l u l o s e ,   e s p e c i a l l y   r e i n f o r c e d   r e g e n e r a t e d  
c e l l u l o s e .  

26.  The  c a s i n g   of  Claim  24  w h e r e i n   the  c o l o r a n t   is  s t o r a g e  
s t a b l e .  

27.  The  c a s i n g   of  Claim  24  w h e r e i n   s a i d   c o l o r a n t   h a s  a   pH 
of  be tween   abou t   6  and  about   8 .  



28.  The  c a s i n g   of  Claim  24  w h e r e i n   s a i d   c o l o r a n t   f u r t h e r  

c o m p r i s e s   g l y c e r i n .  

29.  The  c a s i n g   of  Claim  24  w h e r e i n   the  i m p r e g n a t e d   tube   h a s  

a  pH  of  be tween   about   7  and  about   8 .  

30.  The  c a s i n g   of  Claim  24  w h e r e i n   s a i d   c o l o r a n t   is  i m p r e g -  
n a t e d   on  the  e x t e r i o r   and  i n t e r i o r   of  s a i d   t u b e .  

31.  The  c a s i n g   of  Claim  24  w h e r e i n   s a i d   c o l o r a n t   is  d e r i v e d  
from  c o m m e r c i a l l y   a v a i l a b l e   n a t u r a l ' l i q u i d   s m o k e s .  

32.  The  c a s i n g   of  Claim  24  w h e r e i n   s a i d   c o l o r a n t   f u r t h e r  

c o m p r i s e s   an  FDA  a p p r o v e d   c o l o r a n t .  

33.  A  food  p r o d u c t   c o m p r i s i n g   a  meat  p r o d u c t   the  s u r f a c e  
of  which  is  c o l o r e d   by  a  n e u t r a l i z e d   n a t u r a l   l i q u i d   smo-  
ke  c o l o r a n t .  

34.  The  food  p r o d u c t   of  Claim  33  w h e r e i n   s a i d   food  p r o d u c t  
is  a  s a u s a g e ,   smoke  c o l o r e d   d u r i n g   c o o k i n g ,   p r e f e r a b l y  
a  f r a n k f u r t e r .  

35.  The  food  p r o d u c t   of  Claim  34  w h e r e i n   s a i d   food  p r o d u c t  

was  cooked   in  a  s t r i p p a b l e   c a s i n g   c o m p r i s i n g   a  n e u t r a -  
l i z e d   s o l v e n t   e x t r a c t e d   n a t u r a l   l i q u i d   smoke  c o l o r a n t .  

36.  The  method  of  f o rming   a  s t o r a g e   s t a b l e   r e g e n e r a t e d   c e l -  
l u l o s e   c a s i n g   which  is  c a p a b l e   of  i m p a r t i n g   a  smoke  c o -  
lo r   to  a  meat  p r o d u c t   cooked  t h e r e i n   c o m p r i s i n g   p r o v i d e d  
of  r e g e n e r a t e d   c e l l u l o s e   food  c a s i n g   and  i m p r e g n a t i n g  
s a i d   c a s i n g   wi th   a  n e u t r a l i z e d   n a t u r a l   smoke  c o l o r a n t  
from  which  m a t e r i a l s   p r e c i p i t a t e d   d u r i n g   n e u t r a l i z a t i o n  
have  been  r e m o v e d .  

37.  The  c a s i n g   of  Claim  36  w h e r e i n   s a i d   smoke  c o l o r a n t   i s  
e x t r a c t e d   from  aqueous   n a t u r a l   smoke  c o l o r a n t s   by  s o l -  
vent   e x t r a c t i o n   wi th   an  o r g a n i c   s o l v e n t   and  n e u t r a l i z i n g  
wi th   an  a l k a l i k e   m a t e r i a l .  



38.  The  c a s i n g   of  Claim  36  w h e r e i n   s a i d   n e u t r a l i z e d   smoke 

c o l o r a n t   has  a  pH  of  be tween   about   7  and  about   8 .  

39.  The  c a s i n g   of  Claim  36  w h e r e i n   s a i d   c o l o r a n t   f u r t h e r  

c o m p r i s e s   an  e l e m e n t   s e l e c t e d   from  the  group  c o n s i s t i n g  
of  p r o p y l e n e   g l y c o l ,   g l y c e r i n   and  m i x t u r e s   t h e r e o f .  

40.  The  c a s i n g   of  Claim  3 6  i n   which  the  c o l o r a n t   has  b e e n  

a p p l i e d   to  the  o u t s i d e   of  the   c a s i n g   by  d i p p i n g .  

41.  The  c a s i n g   of  Claim  36  w h e r e i n   s a i d ' c a s i n g   is  s h i r r e d .  

42.  The  c a s i n g   of  Claim  36  w h e r e i n   s a i d   c a s i n g   c o m p r i s e s  
f i b r o u s   r e i n f o r c e d   r e g e n e r a t e d   c e l l u l o s e .  
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